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1-85
Interchange Justification Study
at SR 1103 (Central Avenue) at Butner
Granville County

The Planning and Research Branch has studied the feas1b111ty of
providing an additional interchange on I-85 at SR 1103 in Granville
County (See Figure 1).

Summary

Based on a road user analysis and improved access to the area
involved, the studied interchange is justifiable.

SR 1103

SR 1103 connects the Town of Butner with I-85. The route is
currently grade separated from I-85 and is part of the Federal-Aid
Secondary System. SR 1103 has a pavement width of 22 feet and is in good
condition,

Deve]opment to the east of the stud1ed 1nterchange is primarily

_________ 17 4. + T
rurail. 1o Lhe west, ucvclupmcm. 15 Tusi-density urban within the Town ¢

Butner. A few industries are located on SR 1108 south of the NC 56
interchange.

£
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The 1988 estimated traffic volume on SR 1103 is 1400 vehicles per
day. By the year 2008 the volume is expected to increase to approxi-
mately 2300 vehicles per day without an interchange or 5500 vehicles per
day with an interchange.

Currently, the Town of Butner is served indirectly by interchanges
at NC 56 and US 15. Interstate traffic utilizes these interchanges and
four other existing routes (SR 1102, SR 1106, SR 1100, and NC 56
reach destinations. Each of these routes is operating below capacity.
SR 1100 is a three-lane facility while the other routes are two-lane
facilities.

Studied Interchange

Preliminary design studies indicate a modified diamond-type inter-
change would be most feasible at this location. Provision of a loop in
the northwest quadrant (in 1ieu of a ramp in the southwest quadrant? i
recommended to avoid the relocation of a service road (SR 1209).

The existing structure (Bridge No. 43), which carries SR 1103 over
I-85, has a Tength of 274 feet and a roadway width of 34.0 feet. The
structure was built in 1969 and has a sufficiency rating of 81.0.
Widening of the structure is not necessary.

The total estimated cost of the interchange is approximately
$1,200,000, including $1,150,000 for construction and $50,000 for right
of way acquisition.



No significant environmental consequences would result from the
project. No relocation of homes or businesses would be required.

Economic Analysis

Estimates of 1988 and 2008 traffic movements with and without the
studied interchange are shown in Figure 2.

Applying the traffic centroids shown in Figure 1, a roaduser
benefit-cost analysis yielded possible annual savings of $287,200 (see
Attachment #1). The resulting benefit cost ratio of 2.4 indicates the
interchange is economically justifiable.

Interchange Spacing

The studied interchange would be approximately 2.3 miles from the
nearest interchange to the north (NC 569 and 3.0 miles from the nearest
interchange to the south (US 15). It would be located in an area classi-
fied as rural in nature. Provision of the studied interchange would
result in an average spacing of 3.5 miles. Desirable average spacing
between interchanges in rural areas is 8 miles. The proposed interchange
would be 2.3 miles from the nearest existing interchange. The minimum
desirable spacing between interchanges in rural areas is 3 miles.

Although the spacing between interchanges would be somewhat less
than desirable, no traffic operaticonal problems are anticipated. Pro-
vision of the interchange would not interfere with Interstate traffic
flow. Turning movements at adjacent interchanges would not be signifi-
cantly affected except in the southwest gquadrant of the NC 56 interchange
where the current turning movement of 3000 VPD would decrease to 2000 VPD
if the studied interchange is constructed. The existing interchanges
(US 15 and NC 56) will operate below capacity throughout the planning
period. ' )

Levels of Service

Factors utilized in determining levels of service, peak-hour traffic
and intersection movements in mixed traffic, and levels of service along
[-85 with and without the proposed interchange are indicated on Figure 3.
Also shown are turn movements and levels of service at existing unsig-
nalized ramp terminals with US 15 and NC 56, and at the proposed ramp
terminals at SR 1103 assuming stop sign control., And, levels of service
assuming future signalization of all of these ramp terminals are shown.

Peak hour traffic along the existing interstate will operate at
level of service (LS) F south of and at LS D north of US 15 both with and
without implementation of the proposed interchange. These respective
Tevels would be C and B if I-85 were widened to 3 thru lanes in each
direction prior to the planning year.

Signalization of ramp terminals at NC 56 and the proposed inter-
changes would increase the level of service to C or better. Also,
signalization of the ramp terminal for southbound I-85 at US 15 would
increase the LS from D or E to A for all movements. It should be noted



that the above described locations of signals at US 15 and at NC 56 will
be required prior to the planning year to provide desirable levels of
service regardless of whether or not the proposed interchange is con-

structed.

Conclusions and Recommendations

On the basis of a roaduser benefit cost analysis, construction of an
interchange at SR 1103 is economically justifiable. The magnitude of
traffic shown in Figure 2 is sufficient to warrant improved access to the
area. More direct and convenient access to the Town of Butner, the John
Umstead Hospital, and the previously mentioned industries will result.
Although Butner is served by other area interchanges, the lack of direct
access to I-85 results in substantial indirectional travel.

The estimated cost of the interchange is approximately $1,200,000.
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ESTIMATED TRAFFIC VOLUMES
INTERCHANGE AT SR 1103
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y ATTACHMENT No. 2

INTERCHANGE JUSTIFICATION SUMMARY

Route No. I-85 Proposed Interchange SRI03 gt BUTNER

Section: SR i637 (DURHAM Cad TO SR 1135 (GRANVILLE Co.)

Section Length _3 9 Mi., Area Classification RURAL

Average Interchange Spacing in Section 3.5 Mi,; Desirable 8.0 Mi.

Distance to Neatest Interchange in Area 2.3 Mi,; Desirable 3.0 Mi.

Description of Crossroads:

System: N, C. Mazjor Arterial EI Miner Arterial D ‘Collector D

sap. (] ras.[X] rFaw. ] setate [ other

Condition: Paved El Inpaved D
No. of Lanes: Existing 2 Future 2
Grade 3Separation Would E Would notD Exist without Ramps

Interchange ADT Traffic and Eavironment

2.3 Mi, to Interchange AT __NC_ 56
300 ' B D T ! {I9BB ADT
500 : 200 1 .
0.8 Mi, to: BUTNER [1¥o0 ] o Mi.ote:r _
#op. 4.240 1 2500 Jop.
1400 A c 700
2500 200

3.0 Mi, to Interchange AT US IS

This Interchange Does not

B
[]

lreate Abnormal Interference with Sreewav Trafii:

o R - - | = ' 1

bParallel Routses Adequate | inadequate X
" : - _—
Economically Improvable Tes Vo Lo

Summary 9f 3enefiz-Cost Ratio
Cost of Providing Interchange 1, 200,000
Interchange 3enefit-Cost Ratio 2.4

Interchange is Tustified Yes (X Ne E

Support Far Zerermination:
- : . 1 .- —
Spaciag Adeguaze | iradegquace X |
Route llassifization Major D Miner 'xl |
Trafiic Need Evident lx] ot evident ! ] !
e ea . e s = N — l
Traffic Imeratien Yot lmpaired|x Impaiced ' i
Alternazive Rputas Inadequats -xl lieguats !
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